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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance liglit resistance and to 
display a high quality image while suppressing the increase of the 
thickness of a light shielding film of an optoelectronic device such 
as a liquid crystal device or the like. 

SOLUTION: On a TFT array substrate (10) of the optoelectronic 
device, pixel electrodes (9a), a TFT (30) connected to the 
electrodes, a data line (6a) which is composed of a light shielding, 
electrically conductive film connected to the TFT and a capacitive 
line (300) which is formed as a laminated layer with respect to the 
data line through an interlayer insulating film (42) and includes a 
main line portion that is extended in the direction crossing the data 
line looking at it in a two-dimensional manner are provided. The 
data line and the main line portion of the capacitive line are 
crossing in a region that is overlapping at least the channel region 
(1'a) of the TFT looking two- dimensionally. Thus, the channel 
region is doubly light shielded. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused 1^ the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrooptic material pinched witti the substrate of a pair, and the substrate of said pair, and the 
pixel electrode arranged in the shape of a matrix at one [ said ] substrate, The thin film transistor electrically 
connected to said pixel electrode, and the light absorption layer formed in one [ said ] substrate at the side 
which is arranged above said two or more thin film transistors, and faces said thin film transistor, The light- 
shielding film to which the laminating of said thin film transistor and the protection-fi-om-light layer formed in 
the field of the opposite side was carried out, It connects with said thin film transistor electrically, and is 
characterized by having the joint of the channel field of said thin film transistor formed in the field with which 
the crossover field of the data line of the protection-firom-light nature which intersects said light-shielding film, 
and said light-shielding film and said data line laps. 

[Claim 2] Said light-shielding film is an electro-optic device according to claim 1 characterized by being 
prepared between said data lines and said thin film transistors. 

[Claim 3] Said data line is an electro-optic device according to claim 1 characterized by being prepared between 
said light-shielding films and said thin film transistors. 

[Claim 4] Said data line is an electro-optic device according to claim 3 characterized by having the multilayer 
structure containing more than two-layer. 

[Claim 5] Said data line is an electro-optic device according to claim 4 characterized by carrying out the 

laminating of the light absorption layer to the side which faces said thin film transistor. 

[Claim 6] Said light-shielding film is an electro-optic device according to claim 1 characterized by constituting 

the retention volume with which one electrode was electrically connected to said pixel electrode. 

[Claim 7] Said retention volume is an electro-optic device according to claim 6 characterized by having the 

capacity electrode which becomes the side which faces said thin film transistor in said light absorption layer, 

and the capacity electrode of said protection-fi-om-light layer formed through the dielectric film to the capacity 

electrode of said light absorption layer. 

[Claim 8] The capacity electrode of said protection-fi-om-light layer is an electro-optic device according to 
claim 7 characterized by carrying out the laminating of the light absorption layer to the side which faces said 
thin film transistor. 

[Claim 9] Said light-shielding film is an electro-optic device according to claim 1 characterized by connecting 
with the constant potential line of the boundary region located around the pixel viewing area by which said 
pixel electrode has been arranged. 

[Claim 10] The electro-optic device according to claim 1 characterized by having been arranged in the shape of 
a grid under said two or more thin film transistors, having been formed in one [ said ] substrate inside the 
formation field of said top light-shielding film, and equipping it with a wrap bottom light-shielding film for the 
joint of the channel field of said thin film transistor fiirther. 

[Claim 1 1] Said light absorption layer is an electro-optic device given in claim 1 characterized by consisting of 
silicon film thru/or any 1 term of 10. 

[Claim 12] The projection mold display characterized by having the light source, the light valve which becomes 
claim 1 thru/or any 1 term of 1 1 with the electro-optic device of a publication, the light guide section material 
which carries out the light guide of the light generated fi-om said light source to said light valve, and the incident 
light faculty material which projects the light modulated with said light valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a active- 
matrix drive method, and belongs to the technical field of the electro-optic device of the format especially 
equipped with the thin film transistor for pixel switching (TFT is called suitably below Thin Film Transistor:) 
into the laminated structure on a substrate. 
[0002] 

[Description of the Prior Art] In the electro-optic device of a TFT active-matrix drive format, if incident light is 
irradiated by the channel field of TFT for pixel switching established in each pixel, a current will occur in 
excitation by light and the property of TFT will change. It becomes important to shade the incident light to the 
channel field and its boundary region of TFT especially, in the case of the electro-optic device for the light 
valves of a projector, since the reinforcement of incident light is high, then, the light-shielding film which 
specifies the opening field of each pixel conventionally established in the opposite substrate ~ or it is 
constituted so that the starting channel field and its boundary region may be shaded with the data line which 
consists of metal membranes, such as aluminum (alimiinum), while passing through a TFT top. 
[0003] Moreover, the technique of decreasing the light which carries out incidence to a channel field by the 
light-shielding film formed in JP,9-33944,A fi-om a-Si (amorphous silicon) with a large refi-active index is 
indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the technique which forms a light-shielding 
film on an opposite substrate and a TFT array substrate, the light-shielding film which generally has about 0.1 - 
0.01% of light transmittance is formed fi-om Ti (titanium) or WSi (tungsten silicide). Or according to the 
technique which serves as a light-shielding film with the data line on a TFT array substrate, the light-shielding 
film which generally has about 0.01% of light transmittance is formed from aluminum. On the other hand, the 
light of the light source of a projector application is about ten M (megger) lux. According to research of an 
invention-in-this-application person, by TFT, the optical leakage current of 5 E-1 1 [A] extent arises in about 
1000 luxs here, therefore ~ up to extent which generating of the optical leakage current resulting fi-om a slight 
light which takes for attaining highly-minute-izing of an electro-optic device or detailed-ization of a pixel pitch 
in order to meet a general request called high-definition-izing of a display image in recent years especially, and 
penetrates this in the light-shielding film like ****, i.e., change of transistor characteristics, can check by 
looking as degradation of the image quality on the display screen — actualization stripes - it may be 
unacquainted and there is a trouble. 

[0005] Although it is possible to thicken a light-shielding film and the data line and to raise the protection-firom- 
light engine performance as this cure, in having thickened these, in the laminated structure on a substrate, stress 
occurs in the degree of pole and, as for a practice top, various problems produce increase of the curvature of a 
substrate, and the processing time of that membrane formation and etching processing etc. 
[0006] Moreover, according to the technique given in JP,9-33944,A, even if it compares the permeability of a- 
Si with Above Ti, WSi, and aluminum etc., it is far high. For this reason, in the light-shielding film formed 
from such a-Si, while attaining highly-minute-izing of an electro-optic device, or detailed-ization of a pixel 
pitch, especially the thing for which the light of the tight source of a projector application is fiiUy shaded has the 
trouble of becoming much more difficult. 
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[0007] Let it be a technical problem to excel in lightfastness and to offer the electro-optic device in which high- 
_ definition image display is possible, this invention being made in view of an above-mentioned trouble, and 
suppressing the increment in thickness of a light-shielding film. 
[0008] 

^ [Means for Solving the Problem] In order that the electro-optic device of this invention may solve the above- 
mentioned technical problem, the substrate of a pair, The electrooptic material pinched with the substrate of said 
pair, and the pixel electrode arranged in the shape of a matrix at one [ said ] substrate, The thin film transistor 
electrically connected to said pixel electrode, and the light absorption layer formed in one [ said ] substrate at 
the side which is arranged above said two or more thin film transistors, and faces said thin film transistor, The 
light-shielding film to which the laminating of said thin film transistor and the protection-from-light layer 
formed in the field of the opposite side was carried out, It connects with said thin film transistor electrically, and 
is characterized by having the joint of the channel field of said thin film transistor formed in the field with 
which the crossover field of the data line of the protection-fi-om-light nature which intersects said light- 
shielding film, and said light-shielding film and said data line laps. 

[0009] According to the electro-optic device of this invention, the channel field of a thin film transistor is 
shaded by the duplex by the data line of the thin film transistor connected to the pixel electrode which consists 
of electric conduction film of protection-fi-om-light nature since the data line and the main track part of a built- 
in light-shielding film cross at least in the upper part of a channel field, and the light-shielding film. That is, if 
the electro-optic device concerned is used towards the side to which incident light (for example, incident light in 
tiie case of a projector application etc.) carries out incidence of the side by which these data lines and light- 
shielding films have been arranged, the channel field of a thin film transistor can be shaded firom incident light 
to a duplex. Therefore, even if it uses the data line (for example, it has about 0.1% of transmission) which 
penetrates light a littie by relation with thickness, and the light-shielding film (for example, it has about 0.1% of 
transmission) which similarly penetrates light a little by relation with thickness, when botii shade to a duplex, 
very high protection-from-light nature (for example, about 0.00001 - 0.000001% of transmission) is obtained. 
[0010] Moreover, the light (namely, return light, such as the rear- face reflected light of the electro-optic device 
concerned and light which outgoing radiation is carried out from other electro-optic devices in the projector of 
the double plate type which constituted two or more electro-optic devices as a light valve, and runs through 
synthetic optical system) which escapes from the side of a thin film transistor from a substrate side, and results 
in the inside of a protection-from-ligjit layer by the light absorption layer arranged by said light-shielding film 
facing said thin film transistor is absorbed by the light absorption layer. Therefore, the intemal reflection light 
generated in the inside of the light-shielding film concemed can be reduced, raising the protection-from-light 
engine performance to the incident light which carries out incidence to the extemal surface of the light-shielding 
film concemed by preparing the light-shielding film of the multilayer structure which contains a light 
absorption layer in the extemal surface (field turned to reversely [ of a thin film transistor ]) side of a light- 
shielding film at the inside (field suitable for thin film transistor) side of a light-shielding film, including the 
protection-from-light layer which consists of metal membranes, such as aluminum film with a high reflection 
factor, and Cr film. The light which arrives at the channel field of a thin film transistor can be reduced these 
results. 

[001 1] On the other hand, generally, if such a light-shielding film is stacked not much thickly on a substrate, it 
will add to there being problems, such as causing the curvature of the substrate by stress like the above- 
mentioned. In this kind of electro-optic device if the irregularity and the level difference in the maximum upper 
layer used as the substrate of for example, a pixel electrode are large (the poor orientation of liquid crystal — 
like) — a malfunction ~ a lifting - easy ~ it becomes, or if the laminated structure on a substrate is not much 
thick, it will become difficult to take contact with a pixel electrode etc. For this reason, since it is not 
fiindamentally desirable to thicken thickness of the light-shielding film made and crowded on a substrate or the 
whole layered product, the configuration of this invention as which the protection-from-light engine 
performance required for a duplex in piles is obtained for the thin film to extent from which sufficient 
protection-from-light engine performance is not obtained if independent, and film other than the light-shielding 
film of dedication is further operated also as a light-shielding film is very advantageous. Since the very high 
protection-from-light engine performance is especially needed to powerfiil incident light, such as a projector 
application, the configuration which shades to a duplex in this way in a crossover part is very effective. 
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[0012] And it becomes difficult [ not a light perpendicular to a substrate side but the light of the slant which 
. inclined in the direction which met the data line ] to trespass upon the channel field of a thin film transistor by 
' existence of the data line, and becomes difficult [ the light of the slant which inclined in another side and the 
direction (namely, direction which intersects the data line) which met the main track part of a light-shielding 
" film ] to trespass upon the channel field of a thin film transistor by existence of the main track part concerned. 
And the component perpendicular to a substrate side of powerfiil incident light is main, and the protection- 
firom-light engine performance since it is the light of low strength comparatively, in order [ which is 
accompanied by the internal reflection and the multiple echo for example, in an electro-optic device ] to shade 
the latter, to the extent that the light of such slant shades the former is not needed. Therefore, the light which 
advances aslant to a substrate side is shaded anyway by the data line and the light-shielding film very 
effectively (even if it is one layer). Also when powerful incident light is used these results, degradation of the 
transistor characteristics by the optical leak resulting fi-om the incidence to the channel field of the thin film 
transistor of this incident light can be prevented effectively. Furthermore, it also becomes it is possible and 
possible [ also specifying the opening field of each pixel to coincidence (for example, omitting the light- 
shielding film prepared in a traditional opposite substrate) ] to prevent that an optical omission arises in an 
image display field, and a conte lath ratio falls with a protection-from-light layer and the data line. 
[0013] in addition, such protection firom light — for example, it becomes possible to carry out by approaching a 
thin film transistor comparatively as compared with the case where the light- shielding film prepared in a 
traditional opposite substrate performs, and the protection-from-light engine performance can be raised [ while 
avoiding that this extends the formation field of a light-shielding film superfluously, and ], suppressing the 
increment in the formation field of the film only for protection from light, or thickness without narrowing the 
non-opening field of each pixel superfluously namely,. 

[0014] Suppressing the increment in thickness of a light-shielding film the above result, property degradation 
by optical leak of a thin film transistor is reduced by high lightfastness, and, moreover, the electro-optic device 
in which high-definition image display with a high contrast ratio is possible is realized. 

[0015] In the mode of 1 of the electro-optic device of this invention, said light-shielding film is characterized by 
being prepared between said data lines and said thin film transistors. 

[0016] According to this mode, since the joint of the channel field of a thin fihn transistor is first covered witii a 
light-shielding film from that upper part and it is further covered by the data line from that upper part, the high 
protection-from-light engine performance is obtained. If constituted especially in this way, since a li^t- 
shielding film intervenes between the data line and a channel field, the bad influence of capacity coupling 
between the data line and a channel field can be reduced. 

[0017] In other modes of the electro-optic device of this invention, said data line is characterized by being 
prepared between said light-shielding films and said thin film transistors. 

[001 8] In this mode, since the joint of the channel field of a thin film transistor is first covered by the data line 
from that upper part and it is fUrther covered with a light-shielding film from that upper part, the high 
protection-from-light engine performance is obtained. 

[0019] In this mode, said data line may have the multilayer structure containing more than two-layer. 
[0020] According to such a configuration, the degree of fi*eedom of the ingredient selection for obtaining the 
conductivity needed for the data line, the protection-fi-om-light engine performance (permeability), chemical 

property, thickness, etc. increases. 

[0021] Furthermore in the above-mentioned mode, said data line is characterized by carrying out the laminating 
of the light absorption layer to the side which faces said thin film transistor. 

[0022] In this mode, since the light of the internal reflection in an electro-optic device or a multiple echo is 
absorbed in the light absorption layer of the data line, property degradation by optical leak of a thin film 
transistor can be reduced. 

[0023] In other modes of the electro-optic device of this invention, said light-shielding film is characterized by 
constituting the retention volume with which one electrode was electrically connected to said pixel electrode. 
[0024] According to this mode, a light-shielding film can prevent effectively complicating the laminated 
structure and production process on a substrate by making a light-shielding film and storage capacitance 
separately further, suppressing the increment in thickness of a light-shielding film as a whole, since it functions 
also as a pixel potential lateral electrode of not only a protection-fi-om-light function but retention volume. 
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[0025] Furthermore in the above-mentioned mode, said retention volume is characterized by having the 
. capacity electrode which becomes the side which faces said thin film transistor in said light absorption layer, 
- and the capacity electrode of said protection-from-light layer formed through the dielectric film to the capacity 

electrode of said light absorption layer. 
■ [0026] According to this mode, retention volume can prevent effectively not only the function of retention 
volume but complicating the laminated structure and production process on a substrate by making light- 
shielding film ********** separately fiirther, suppressing the increment in thickness of a light-shielding film as 
a whole, since it functions also as protection from light and light absorption. 

[0027] Furthermore in the above-mentioned mode, the capacity electrode of said protection-from-light layer is 
characterized by carrying out the laminating of the light absorption layer to the side which faces said thin film 
transistor. 

[0028] According to this mode, the absorption-of-light effectiveness of the internal reflection in an electro-optic 
device or a multiple echo can be improved by the light absorption layer prepared in the capacity electrode and 
the capacity electrode of a protection-fi*om-light layer which become in a light absorption layer. Moreover, even 
if light runs through the protection-firom-light layer of a capacity electrode, it is certainly absorbable in a two- 
layer light absorption layer. 

[0029] In other modes of the electro-optic device of this invention, said light-shielding film is characterized by 
connecting with the constant potential line of the boundary region located around the pixel viewing area by 
which said pixel electrode has been arranged. 

[0030] According to this mode, since it is dropped on constant potential, the light-shielding film which counters 
a channel field and the data line on a substrate at each can carry out before-it-happens prevention of potential 
fluctuation of the light-shielding film concemed having a bad influence on a channel field. And since such a 
light-shielding film is dropped on constant potential in a boundary region, complicating, in order that the 
laminated structure in an image display field may drop the light-shielding film concemed on constant potential 
can also prevent it effectively. Especially, if the light-shielding film concemed is the same as that of a fixed 
potential side capacity electrode like the above-mentioned, good storage capacitance can be built by dropping 
on fixed potential. The constant source of potential of a positive supply or a negative supply supplied to the 
circumference drive circuit for driving a thin film transistor as a constant source of potential which connects a 
light-shielding film is sufficient, and the constant potential supplied to the counterelectrode of an opposite 
substrate is also available. 

[003 1 ] In other modes of the electro-optic device of this invention, it is characterized by having been arranged 
in the shape of a grid under said two or more thin film transistors, having been formed in one [ said ] substrate 
inside the formation field of said top light-shielding film, and equipping it with a wrap bottom light-shielding 
film for the joint of the channel field of said thin film transistor further. 

[0032] Thus, if constituted, by the bottom light-shielding film, protection fi"om light to the return light which 
comes from the thin film transistor bottom can be performed, and protection from light can be performed fi-om 
the upper and lower sides of a thin film transistor. In addition, a bottom protection-from-light layer may also 
drop a bottom light-shielding film on constant potential in a boundary region that what is necessary is just to 
constitute from the metal simple substance containing at least one of refi-actory metals, such as Ti, Cr, W, Ta, 
Mo, and Pb, an alloy, metal silicide, a polysilicon side, and a thing that carried out the laminating of these. 
[0033] Said light absorption layer may consist of silicon film in the mode in which the built-in light-shielding 
film or the data line mentioned above contains a Ught absorption layer. 

[0034] Thus, if constituted, the internal reflection in a built-in light-shielding film or the data line can be 
reduced by the light absorption layer which consists of silicon film. As silicon to apply, any of polish recon, an 
amorphous silicon, and single crystal silicon are sufficient. If the channel field of a thin film transistor is 
especially constituted from silicon film, since a light absorption layer will absorb the light of the frequency 
component which tends to be absorbed by this channel field, it is convenient. 

[0035] It is characterized by equipping the projection mold indicating equipment of this invention with the light 
source, the light valve which becomes with the electro-optic device of this invention, the Hght guide section 
material which carries out the light guide of the light generated from said light source to said light valve, and 
the incident light faculty material which projects the light modulated with said light valve, in order to solve the 
above-mentioned technical problem. 
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[0036] According to this mode, since generating of optical leak of the thin film transistor in an electro-optic 
. device can be prevented, a high-definition image can be projected. 
[0037] In addition, the so-called bottom gate mold located in the channel field bottom is sufficient as the gate 
electrode with which the so-called top gate mold located in the channel field bottom is suflBcient as the gate 
electrode which consists of a part of scanning line with an electrode, and it consists of a part of scanning line as 
a thin film transistor concerning this invention. Moreover, the upper part of the scanning line or a lower part is 
sufficient also as the location between layers of a pixel electrode on a substrate. 

[0038] Such an operation and other gains of this invention are made clear from the gestalt of the operation 

explained below. 

[0039] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid crystal 
equipment. 

[0040] (The 1st operation gestalt) The configuration of the electro-optic device in the 1st operation gestalt of 
this invention is first explained with reference to drawing 3 from drawing 1 . Drawing 1 is equal circuits, such 
as various components in two or more pixels formed in the shape of [ which constitutes the image display field 
of an electro-optic device ] a matrix, and wiring. Drawing 2 is a top view of two or more pixel groups where the 
TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each 
other. Drawing 3 is the A-A sectional view of drawing 2 . In addition, in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing, scales are made to have differed 
for each class or every each part material in drawing 3 . 

[0041] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel electrode 9a 
concerned, respectively is formed in two or more pixels formed in the shape of [ which constitutes the image 
display field of the electro-optic device in this operation gestalt ] a matrix, and data-line 6a to which a picture 
signal is supplied is electrically connected to the source concerned of TFT30. The picture signals SI, 82, Sn 
written in data-line 6a may be supplied to line sequential, and you may make it supply them to this order for 
every group to two or more data-line 6a which adjoin each other. Moreover, scanning-line 3a is electrically 
connected to the gate of TFT30, and it consists of predetermined timing so that the scan signals Gl, G2, ~, Gm 
may be impressed to scanning-line 3 a in pulse line sequential at this order. It connects with the drain of TFT30 
electrically, and pixel electrode 9a writes in the picture signals SI, S2, Sn supplied from data-line 6a in 
TFT30 which is a switching element when only a fixed period closes the switch to predetermined timing. Fixed 
period maintenance of the picture signals SI, S2, -, Sn of the predetermined level written in the liquid crystal as 
an example of electrooptic material through pixel electrode 9a is carried out between the counterelectrodes (it 
mentions later) formed in the opposite substrate (it mentions later). When the orientation and order of molecular 
association change with the voltage levels impressed, liquid crystal modulates light and enables a gradation 
display. The transmission to incident light decreases according to the electrical potential difference impressed in 
the unit of each pixel when it was in no MARI White mode, if it is in NOMA reeve rack mode, the transmission 
to incident light will be increased according to the electrical potential difference impressed in the unit of each 
pixel, and light with the contrast according to a picture signal will carry out outgoing radiation from an electro- 
optic device as a whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is 
added to the liquid crystal capacity and juxtaposition which are formed between pixel electrode 9a and a 
counterelectrode. 

[0042] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent pixel 
electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, and data-line 
6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a in every direction. 
[0043] Moreover, scanning-line 3a is arranged so that channel field la' shown in the slash field of a Fig. 
Nakamigi riser among semi-conductor layer la may be countered, and scanning-line 3a fiinctions as a gate 
electrode (with this operation gestalt, especially scanning-line 3a is broadly formed in the part used as the gate 
electrode concerned). Thus, TFT30 for pixel switching by which opposite arrangement of the scanning-line 3a 
was carried out as a gate electrode is formed in the crossing part of scanning-line 3a and data-Une 6a at channel 
field la', respectively. In addition, scanning-line 3a may use silicon film, such as polish recon, an amorphous 
silicon, and single-crystal-silicon film, a polycide, and silicide. 
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[0044] As shown in drawing 2 and drawing 3 , especially with this operation gestalt, storage capacitance 70 is 
, formed by carrying out opposite arrangement of junction layer 71 a as a pixel potential side capacity electrode 
connected to high concentration drain field le (and pixel electrode 9a) of TFT30, and a part of capacity line 300 
as a fixed potential side capacity electrode through a dielectric film 75. Junction layer 71a as a pixel potential 
■ side capacity electrode consists of conductive polish recon film etc. The capacity line 300 as a fixed potential 
side capacity electrode consists of multilayers by which laminating formation of the 1st film 72 which consists 
of silicon film which consists of the conductive polish recon film and a conductive amorphous substance, and a 
single crystal, and the 2nd film 73 which consists of metal silicide film containing a refi-actory metal etc. was 
carried out. 

[0045] This storage capacitance is functioning as a light-shielding film. It has a function as a light absorption 
layer by which junction layer 71a which consists of polish recon film etc. had high light absorption nature, and 
has been arranged between the 2nd film 73 and TFT30 as compared with the 2nd film 73. Moreover, the 
capacity line 300 functions as a light-shielding film by itself, the 1st film 72 which consists of polish recon film 
etc. has a function as a light absorption layer arranged between the 2nd film 73 and TFT30, and the 2nd film 73 
which consists of metal silicide film containing a refractory metal etc. has a function as a protection-from-light 
layer which shades TFT30 from incident light in a TFT30 top. That is, the light fi-om an incident light side is 
shaded by the 2nd film 73, and the light which entered between the 2nd film 73 and TFT30 is absorbed by 
junction layer 71a and the 1st film 72. 

[0046] The capacity line 300 was seen superficially and the part which laps with TFT30 from this main track 
part has projected it under drawing 2 Nakagami including the main track part extended in the shape of a stripe 
along with scanning-line 3a. And TFT30 on the TFT array substrate 10 is arranged to the field to which data- 
line 6a extended to the lengthwise direction in drawing 2 , respectively and the capacity line 300 extended in the 
longitudinal direction in drawing 2 , respectively cross. That is, TFT30 is seen from an opposite substrate side, 
and is covered with the duplex by data-line 6a and example slack capacity line 300 of a built-in light-shielding 
film. And by data-line 6a and the capacity line 300 which carry out a phase crossover in this way, it sees 
superficially, the grid-like protection-from-light layer is constituted, and the opening field which is each pixel is 
specified. 

[0047] On the other hand, bottom light-shielding film 11a is prepared in the TFT30 bottom on the TFT array 
substrate 10 in the shape of a grid. 

[0048] Similarly with this operation gestalt, especially the formation field of grid-like bottom light-shielding 
film 1 la is located in the formation field of the protection-from-light layer (namely, the capacity electrode 300 
and data-line 6a) of ttie shape top of a grid (that is, it is formed somewhat small and bottom light-shielding film 
1 la is formed more narrowly than the width of face of the capacity line 300 and data-line 6a). And channel field 
la of TFT30 is located including a joint with the low concentration source field lb and low concentration drain 
field Ic (namely, LDD field) in the crossover field of bottom light-shielding film 1 la of the shape of such a grid 
(to therefore, inside of the crossover field of a grid-like top light-shielding film). 

[0049] The 2nd film 73 and bottom light-shielding film 11a which constitute an example of these protection- 
from-light layers consist of the metal simple substance containing at least one of refractory metals, such as Ti, 
Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing that carried out the laminating of 
these, respectively. Or the metal which are not refractory metals, such as aluminum, may be used. 
[0050] Moreover, an example slack capacity line 300 of the built-in light-shielding film which comes to contain 
such 2nd film 73 has multilayer structure, since the 1st film 72 is conductive polish recon film, it is not 
necessary to form from a conductive ingredient about the 2nd film 73 to apply but, and if not only the 1st film 
72 but the 2nd film 73 is formed from the electric conduction film, it can carry out [ low **** ]-izing of the 
capacity line 300 more. 

[0051] Moreover, in drawing 3 , the dielectric film 75 arranged between junction layer 71a as a capacity 
electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin HTO film of about 
5-200nm of thickness, and LTO film, a siHcon nitride film, nitriding oxide films, etc. and those cascade screens. 
As long as membranous dependability is fiiUy acquired from a viewpoint which increases storage capacitance 
70, a dielectric film 75 is so good that it is thin. 

[0052] The 1st film 72 which it not only functions as a light absorption layer, but constitutes a part of capacity 
line 300 consists of silicon film which consists of the poUsh recon film of 50nm - about 150nm of thickness or 
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an amorphous substance, and a single crystal. Moreover, the 2nd film 73 which it not only functions as a 
. protection-from-light layer, but constitutes a part of other capacity lines 300 consists of tungsten silicide film of 
• about 1 50nm of thickness. Thus, degradation of a dielectric film 75 can be prevented by constituting the 1 st 

film 72 arranged at the side which touches a dielectric film 75 from polish recon film, and constituting junction 
■ layer 71a which touches a dielectric film 75 from polish recon film. For example, if the configuration in which 
the metal silicide film is temporarily contacted to a dielectric film 75 is taken, metals, such as heavy metal, will 
enter into a dielectric film 75, and tiie engine performance of a dielectric film 75 will be degraded. Furthermore, 
since the quality of a dielectric film 75 will be raised without putting in a photoresist process after formation of 
a dielectric film 75 if the capacity line 300 is formed continuously in case such a capacity line 300 is formed on 
a dielectric film 75, it becomes possible to form the dielectric film 75 concemed thinly, and, finally storage 
capacitance 70 can be increased. 

[0053] As shown in drawing 2 and drawing 3 , data-line 6a is connected to junction layer 71b for trunk 
connection through the contact hole 81, and junction layer 71b is further connected to Id of high concentration 
source fields electrically through the contact hole 82 among semi-conductor layer la which consists of polish 
recon film. In addition, coincidence formation of the junction layer 71b is carried out from the same film as 
junction layer 71a with many functions mentioned above. 

[0054] Moreover, it is installed in the perimeter from the image display field where pixel electrode 9a has been 
arranged, it connects with the constant source of potential electrically, and let the capacity line 300 be fixed 
potential. The constant source of potential of a positive supply or a negative supply supplied to the data-line 
drive circuit (it mentions later) which controls the sampling circuit which supplies the scanning-line drive 
circuit (it mentions later) and picture signal for supplying the scan signal for driving TFT30 to scanning-line 3a 
as a starting constant source of potential to data-line 6a is sufficient, and the constant potential supplied to the 
counterelectrode 21 of the opposite substrate 20 is also available. Furthermore, in order to avoid that the 
potential fluctuation does a bad influence to TFT30 also about bottom light-shielding film 1 la, it is good to 
install in the perimeter from an image display field, and to connect with the constant source of potential like the 
capacity line 300. 

[0055] Pixel electrode 9a is electrically connected to high concentration drain field le among semi-conductor 
layer la through contact holes 83 and 85 by relaying junction layer 71a. namely, ~ this operation gestalt — 
junction layer 71a - the function as a pixel potential side capacity electrode of storage capacitance 70, and the 
function as a light absorption layer — in addition, the function which carries out trunk connection of the pixel 
electrode 9a to TFT30 is achieved. Thus, if the junction layers 71a and 71b are used as a junction layer, even if 
the distance between layers is long to lOOOnm - about 2000nm, between both is comparatively connectable 
good in two or more in-series contact holes of a minor diameter, avoiding the technical difficulty which 
coimects between both in one contact hole, it becomes possible [ raising a pixel numerical aperture ], etching at 
the time of contact hole puncturing runs, and it is useful also to prevention. 

[0056] The electro-optic device is equipped with the transparent TFT array substrate 10 and the transparent 
opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and drawing 3 . The 
TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, and a silicon substrate, and 
the opposite substrate 20 consists of a glass substrate or a quartz substrate. 

[0057] It sees in the TFT array substrate 10 superficially, and grid-like slot lOcv is dug in it (the bottom of 
drawing 2 Nakamigi is shown by the slash field of **). Wiring, a component, etc. of scanning-line 3a, data-line 
6a, and TFT30 grade are embedded in this slot lOcv. The level difference between the field where wiring, a 
component, etc. exist, and the field not existing is eased by this, and a poor image, such as poor orientation of 
the liquid crystal which finally originated in the level difference, can be reduced. 

[0058] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation 
film 16 with which predetermined orientation processing of rubbing processing etc. was performed is formed in 
the bottom. Pixel electrode 9a consists of transparent conductive film, such as for example, ITO (Indium Tin 
Oxide) film. Moreover, the orientation film 16 consists of organic film, such as for example, polyimide film. 
[0059] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 is formed, 
and the orientation film 22 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. A counterelectrode 21 consists of transparent conductive film, such as for 
example, ITO film. Moreover, the orientation film 22 consists of organic film, such as polyimide film. 
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[0060] You may make it prepare the light-shielding film of the shape of the shape of a grid, and a stripe in the 
, opposite substrate 20. It can prevent more certainly that the incident light from the opposite substrate 20 side 
■ invades into channel field la\ low concentration source field lb, and low concentration drain field Ic by the 
light-shielding film on the opposite substrate 20 concerned with the capacity line 300 and data-line 6a which 
' constitute a protection-from-light layer from taking such a configuration like the above-mentioned, fixrthermore, 
the field where incident light is irradiated to the light-shielding film on such an opposite substrate 20 at least — 
high - it serves to prevent the temperature rise of an electro-optic device by forming by the film [****]. In 
addition, in this way, the light-shielding film on the opposite substrate 20 is formed so that it may be located 
inside the protection-from-Hght layer which sees superficially preferably and consists of a capacity line 300 and 
data-line 6a. Thereby, the effectiveness of such protection from light and temperature rise prevention is 
acquired by the light-shielding film on the opposite substrate 20, without lowering the numerical aperture of 
each pixel. 

[0061] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been arranged so 
that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the liquid crystal which is 
an example of electrooptic material is enclosed with the space surrounded by the below-mentioned sealant, and 
the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a predetermined orientation condition with 
the orientation film 16 and 22 in the condition that the electric field from pixel electrode 9a are not impressed. 
The liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic Hquid crystal of a kind or some 
kinds. It is the adhesives which consist of a photo-setting resin or thermosetting resin in order that a sealant may 
stick the TFT array substrate 10 and the opposite substrate 20 around those, and gap material, such as glass fiber 
for making distance between both substrates into a predetermined value or a glass bead, is mixed. 
[0062] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel switching. The 
substrate insulator layer 12 has the fiinction to prevent change of the property of TFT30 for pixel switching with 
the dry area at the time of polish of the front face of the TFT array substrate 10, the dirt which remains after 
washing, by being formed all over the TFT array substrate 10 besides the fimction which carries out layer 
insulation of TFT30 from bottom light-shielding film 11a. 

[0063] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field la' 
of semi-conductor layer la in which a channel is formed of the electric field from scanning-line 3a and 
concerned scanning-line 3a, Id list of high concentration source fields of low concentration source field lb of 
the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and semi-conductor 
layer la are insulated, and semi-conductor layer la and low concentration drain field Ic, and semi-conductor 
layer la is equipped with high concentration drain field le. 

[0064] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which leads to 
the contact hole 82 and high concentration drain field le which lead to Id of high concentration source fields 
was punctured respectively is formed. 

[0065] On the 1st interlayer insulation film 41, the capacity line 300 is formed at junction layer 71a and 71b list, 
and the 2nd interlayer insulation film 42 with which the contact hole 81 and contact hole 85 which lead to the 
junction layers 71a and 71b, respectively were punctured respectively is formed on these. 
[0066] In addition, with this operation gestalt, activation of the ion poured into the polish recon film (or silicon 
layer which consists of amorphous silicon and single crystal silicon) which constitutes semi-conductor layer la 
and scanning-Hne 3a may be attained by performing 1000-degree C baking to the 1st interlayer insulation film 
41 . On the other hand, you may make it aim at relaxation of the stress produced near the interface of the 
capacity line 300 by not performing such baking to the 2nd interlayer insulation film 42. 
[0067] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation film 43 
with which the contact hole 85 which leads to junction layer 71a was formed is formed on these. Pixel electrode 
9a is prepared in the top face of the 3rd interlayer insulation film 43 constituted in this way. 
[0068] According to this operation gestalt constituted as mentioned above, if incident light tends to carry out 
incidence channel field la' of TFT30, and near the from the opposite substrate 20 side, it will shade by example 
slack capacity line 300 (especially the 2nd film 73) of data-line 6a and a built-in light-shielding film. On the 
other hand, fi^om the TFT array substrate 10 side, if return light tends to carry out incidence channel field la' of 
TFT30, and near the It shades by bottom light-shielding film 1 la (in combining two or more electro-optic 
devices by the projector for the color displays of a double plate type etc. through prism etc. and constituting one 
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. optical system especially), since the return light which consists of an incident light part which runs through 
. prism etc. from other electro-optic devices is powerful, it is effective. . 

• [0069] For example, in separating the distance between layers from TFT30 on the near front face facing the 
inside 30 of the 2nd film which consists of a comparatively high refractory metal of the data-line 6a and the 

■ reflection factor which consist of slanting incident light and slanting aluminum film of a high reflection factor 
like the light-shielding film on the opposite substrate 20, i.e., TFT, and shading on it internal reflection light, 
multiple echo light, etc. which are generated when a slanting return light carries out incidence, the protection- 
from-light effectiveness is low. 

[0070] Compared with this, with the 1st operation gestah, TFT30 can be shaded by bottom light-shielding film 
1 la in the capacity line 300 and data-line 6a list which can be arranged so that the distance between layers over 
semi-conductor layer la may become comparatively small. Moreover, absorption removal of internal reflection 
light, the multiple echo light, etc. is carried out by the 1st film 72 as a light absorption layer, and junction layer 
71a. These results, most things which the property of TFT30 deteriorates by optical leak are lost, and very hdgh 
lightfastness is acquired with the electro-optic device concerned. 

[0071] With this operation gestalt, especially the 1st film 72 as a light absorption layer and junction layer 71a It 
consists of conductor-ized polish recon film (or silicon film, such as an amorphous silicon). Since it consists of 
poUsh recon film (or silicon film, such as an amorphous silicon) of a non dope or the channel field also doped P, 
B, As, etc. for threshold voltage Vth control The light absorption layer concerned has the light absorption 
property similar to the light absorption properties (frequency dependent etc.) in a channel field, or same. 
Therefore, since the absorption removal of the light can be carried out by the 1st film 72 and junction layer 71a 
focusing on the frequency component which causes optical leak by being absorbed by channel field la\ it is 
convenient. That is, the light absorption nature effectiveness is heightened by forming a TFT channel and a light 
absorption layer at the same charge of a principal member. 

[0072] Since data-Une 6a and an example slack capacity line 300 of a built-in light-shielding film cross in the 
upper part of TFT30 according to the electro-optic device of the 1st operation gestalt as explained above, 
TFT30 is shaded by the duplex by these. Even if it uses the data line which consists of aluminum film which 
follows, for example, has about 0.1% of transmission, and the capacity line 300 containing the 2nd film 73 
which consists of refractory metal film with about 0.1% of transmission, when both shade to a duplex, about 
0.00001 - 0.000001% of very high transmission is obtained. And it is very advantageous, when not thickening 
the laminated structure on the TFT array substrate 10 and simplifying the structure, since data-line 6a which 
obtains the protection-from-light engine performance required for a duplex in piles for thin data-line 6a and the 
capacity line 300 to extent from which sufficient protection-from-light engine performance is not obtained, and 
has many functions other than protection from li^t further, and the capacity line 300 are used as a light- 
shielding film if independent in this way. Furthermore, the light which can shade not a light perpendicular to a 
substrate side but the light which inclines in the direction (it is a lengthwise direction at drawing 2 ) in 
alignment with data-line 6a, and goes to channel field la' of TFT30 aslant by data-line 6a, inclines in the 
direction (it is a longitudinal direction at drawing 2 ) which met the main track part of the capacity line 300, and 
goes to channel field la* of TFT30 aslant can be shaded in the main track part concemed. 
[0073] Especially with this operation gestalt, the laminating of the example slack capacity line 300 of a built-in 
light- shielding film is carried out below data-line 6a. That is, since the capacity line 300 made into constant 
potential intervenes between data-line 6a and channel field la*, the bad influence of capacity coupling between 
data-line 6a and channel field la' can be reduced. 

[0074] Next, with reference to drawing 4 and drawing 6 , explanation is furttier added about the protection from 
Hght and light absorption in this operation gestalt. It is the graph-top view which extracts grid-like bottom light- 
shielding film 11a independenfly in the top light-shielding film of the shape of a grid which consists of data-line 
6a and the capacity line 300, and a list, and expands, and is shown, and drawing 5 and drawing 6 are the graph- 
sectional views showing the situation of the protection from light and Ught absorption in the B-B' cross section 
of drawing 4 . [ in / here / in drawing 4 / an image display field ] 

[0075] As shown in drawing 4 , with this operation gestalt, the non-opening field of each pixel is prescribed in 
the shape of a grid by the protection-from-light layer which mainly consists of a capacity line 300 and data-line 
(it can set in part where capacity line 300 has broken off to formation of contact holes 81 and 82) 6a. Therefore, 
it can prevent effectively that an optical omission arises and a conte lath ratio falls by these capacity lines 300 
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and data-line 6a. 

. [0076] These capacity lines 300 and data-line 6a exist in TFT30 bottom in the shape of a grid, bottom light- 
• shielding film 11a arranged in the shape of a grid at the TFT30 bottom exists, and the formation field of bottom 
light-shielding film 1 la is located here in the formation field of the protection-from-Hght layer of the shape of a 
' grid which consists of a capacity line 300 and data-line 6a. 
[0077] Therefore, as shown in drawing 5 , to the incident light LI which carries out incidence, the 2nd film 73 
of the capacity line 300 and data-line 6a function as a protection-from-light layer from the bottom (namely, 
incidence side of incident light) in the electro-optic device concerned. Therefore, it can prevent that such 
incident Hght LI reaches TFT30. Furthermore, since bottom light-shielding film 1 la is formed somewhat 
smaller than a protection-from-light layer (namely, the 2nd film 73 and data-Une 6a of the capacity line 300) 
with the bottom, the component of the slant contained in incident light LI escapes fi-om the side of an upper 
protection-fi*om-light layer (the capacity line 300 and data-line 6a), and generating of the internal reflection 
light by reflecting by the inside of bottom light-shielding film 1 la or multiple echo light is also reduced. 
[0078] On the other hand, as shown in drawing 6 , to the return light L2 which carries out incidence, bottom 
light-shielding film 11a ftinctions as a protection-from-light layer from the bottom (namely, outgoing radiation 
side of incident light) in the electro-optic device concerned. Therefore, it can prevent that such a return light L2 
reaches TFT30. Here, since bottom light-shielding film 1 la is formed somewhat smaller than a protection-from- 
light layer (namely, the 2nd film 73 and data-line 6a of the capacity line 300) with the bottom, a part of 
component of the slant contained in the return light L2 escapes from the side of bottom protection-from-light 
layer 1 la, and it progresses toward the inside (especially inside of the capacity line 300) of a protection-from- 
light layer with the bottom, however, between a protection-from-light layer (namely, the 2nd film 73 and data- 
line 6a of the capacity line 300) with the bottom, and TFT30 Since a light absorption layer (namely, the 1st film 
72 and junction layer 71a of the capacity line 300) exists Thus, absorption removal of the intemal reflection 
light L3 and the multiple echo light L4 by the component concerning the component list of the slant contained 
in the retum light L2 reflecting by the inside of an upper protection-from-light layer (namely, the 2nd film 73 
and data-line 6a of the capacity line 300) is carried out by the light absorption layer. 
[0079] In addition, a light absorption layer may be prepared also in the inside of bottom light-shielding film 
1 la. Thus, if constituted, absorption removal will be attained in the light absorption layer concerned in the 
incident light of the slant which reaches the inside of bottom light-shielding film 11a, and the intemal reflection 
light or multiple echo light resulting from this. 

[0080] Suppressing thickness increase of the light-shielding film for shading TFT30 as much as possible 
according to this operation gestalt the above result, by raising lightfastness, the property change by optical leak 
of TFT30 for pixel switching can be reduced, and, finally the bright image display high-definition [ high and ] 
of a contrast ratio becomes possible, 

[0081] Although the configuration which uses the capacity line 300 containing the fixed potential lateral 
electrode of storage capacitance 70 as a built-in light-shielding film is adopted with the operation gestalt 
explained above, it is also possible to constitute the pixel potential lateral electrode of storage capacitance 70 as 
a built-in light-shielding film, or it is also possible to constitute the junction layer which carries out trunk 
connection of pixel electrode 9a and TFT30 as a built-in light-shielding film. What is necessary is just to form a 
pixel potential side capacity electrode or a jxmction layer from conductive light-shielding films, such as 
refractory metal film, in any case. 

[0082] By carrying out the laminating of many conductive layers with the operation gestalt explained above, as 
shown in drawing 3 Although it is easing by digging slot lOcv to the TFT array substrate 10, that a level 
difference arises to the field in alignment with data-line 6a and scanning-line 3 a in the substrate side (namely, 
front face of the 3rd interlayer insulation film 43) of pixel electrode 9a Change into this or, in addition, the 
substrate insulator layer 12, the 1st interlayer insulation film 41, the 2nd interlayer insulation film 42, and the 
3rd interiayer insulation film 43 are trenched. By embedding wiring and the TFT30 grade of data-line 6a etc., 
may perform flattening processing and grinding the level difference of the top face of the 3rd interlayer 
insulation film 43 or the 2nd interlayer insulation film 42 by CMP (Chemical Mechanical Polishing) processing 
etc. " or the flattening processing concerned may be performed by forming in Taira and others using organic 
[ SOG ]. 

[0083] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt explained 
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above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may have the offset 
. structure which does not drive an impurity into low-concentration source field lb and low-concentration drain 
field Ic, drives in an impurity by higji concentration by using as a mask the gate electrode which consists of a 
part of scanning-line 3 a, and forms the high-concentration source and a drain field in self align. Moreover, 
- although considered as the single gate structure which has arranged one gate electrode of TFT30 for pixel 
switching among Id [ of high concentration source fields ], and high concentration drain field le with this 
operation gestalt, two or more gate electrodes may be arranged among these. Thus, if TFT is constituted above 
the dual gate or the triple gate, the optical leakage cxirrent of a joint with a charmel, the source, and a drain field 
can be prevented, and the current at the time of OFF can be reduced. 

[0084] (The 2nd operation gestalt) Next, the 2nd operation gestalt of this invention is explained with reference 
to Fig. 7. Drawing 7 is the sectional view [ in / here / the 2nd operation gestalt ] of the part corresponding to the 
A- A* cross section of drawing 2 . Moreover, with the 2nd operation gestalt shown in drawing 7 , the same 
reference mark is given to the same component as the 1st operation gestalt shown in drawing 3 , and the 
explanation is omitted. 

[0085] drawing 7 - setting - the - two - operation - a gestalt an electro-optic device ~ ****-- the data line 
-- six a - ' - a laminating ~ a location capacity - a line - 300 ' a pixel - potential - a lateral electrode 
- serving - junction ~ a layer - 71 - a ~ ' - and ~ a dielectric film ~ 75 - ' - fi*om - becoming - storage 
capacitance - 70 - ' - a laminating - a location - the bottom - it is . In connection with this. Id of high 
concentration source fields is connected with data-line 6a' by contact hole S2\ and junction layer 71a' and a high 
concentration drain field are connected by contact hole 83'. And the same with having explained with reference 
to drawing 6 fi-om drawing 4 , the light absorption layer 172 is formed in the inside side of data-line 6a' so that 
the internal reflection by data-line 6a' may be reduced. About other configurations, it is the same as that of the 
1st operation gestalt explained with reference to drawing 3 fi*om drawing 1 . 

[0086] Therefore, according to the 2nd operation gestalt, since channel field la' of TFT30 is first covered with 
data-line 6a fi-om the upper part and it is fiirther covered with example slack capacity line 300' of a built-in 
light-shielding film fi-om the upper part, the high protection-fi-om-light engine performance is obtained. And it 
can reduce the internal reflection light generated in the inside of data-line 6a', raising the protection-fi-om-light 
engine performance to the incident light which carries out incidence to data-line 6a' or capacity line 300', since 
the light which results in the inside of data-line 6a' is absorbed by the light absorption layer 172. 
[0087] (The whole electro-optic device configuration) The whole electro-optic device configuration in each 
operation gestalt constituted as mentioned above is explained with reference to drawing 8 and drawing 9 . In 
addition, drawing 8 is the top view which looked at the TFT array substrate 10 from the opposite substrate 20 
side with each component formed on it, and drawing 9 is the H-H' sectional view of drawing 8 R> 8. 
[0088] In drawing 9 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the light- 
shielding film 53 as a frame which specifies the circumference of image display field 10a is formed in parallel 
to the inside. The data-line drive circuit 101 and the extemal circuit connection terminal 102 which drive data- 
line 6a by supplying a picture signal to data-line 6a to predetermined timing are prepared in the field of the 
outside of a sealant 52 along with one side of the TFT array substrate 10, and the scanning-line drive circuit 104 
which drives scanning-line 3a is formed along with two sides which adjoin this one side by supplying a scan 
signal to scanning-line 3a to predetermined timing. If the scan signal delay supplied to scanning-line 3a does 
not become a problem, the thing only with one side sufficient [ the scanning-line drive circuit 104 ] cannot be 
overemphasized. Moreover, the data-line drive circuit 101 may be arranged on both sides along the side of 
image display field 10a. Furthermore, two or more wiring 105 for connecting between the scanning-line drive 
circuits 104 established in the both sides of image display field 10a is formed in one side in which the TFT 
array substrate 10 remains. Moreover, in at least one place of the comer section of the opposite substrate 20, the 
flow material 106 for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 
20 is formed. And as shown in drawing 9 , the opposite substrate 20 with the almost same profile as the sealant 
52 shown in drawing 8 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0089] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling circuit 
which impresses a picture signal to two or more data-line 6a to predetermined timing, the precharge circuit 
which precedes the precharge signal of a predetermined voltage level with a picture signal, and supplies it to 
two or more data-line 6a respectively, the quality of the electro-optic device concemed at the manufacture 
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middle or the time of shipment, a defect, etc. in addition to these data-line drive circuits 101 and scanning-line 
drive circuit 104 grade etc. may be formed. 

[0090] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-Hne drive circuit 104 on the TFT 
array substrate 10 electrically and mechanically through the anisotropy electric conduction film prepared in the 
periphery of the TFT array substrate 10 with the operation gestalt explained with reference to drawing 9 from 
drawing 1 above. Moreover, according to the exception of modes of operation, such as TN mode, VA 
(Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) mode, and the no MARI White 
mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a polarizing plate, etc. are 
respectively arranged in a predetermined direction at the side in which the outgoing radiation light of the side in 
which the incident light of the opposite substrate 20 carries out incidence, and the TFT array substrate 10 carries 
out outgoing radiation. 

[0091] (Application of an electro-optic device) The electro-optic device in each operation gestalt explained 
above is applicable to a projector. The projector using the electro-optic device mentioned above as a light valve 
is explained. Drawing 10 is the top view showing the configuration of this projector. As shown in this drawing, 
the lamp unit 1 102 which consists of sources of the white light, such as a halogen lamp, is formed in the 
projector 1 100 interior. It is separated into the three primary colors of RGB by the mirror 1 106 of three sheets 
and the dichroic mirror 1 108 of two sheets which have been arranged inside, and the incident light injected from 
this lamp unit 1 102 is led to the light valves lOOR, lOOG, and lOOB corresponding to each primary color, 
respectively. Here, it drives, respectively with the primary signal of R, G, and B which are supplied from the 
processing circuit (illustration abbreviation) which that of the configuration of light valves lOOR, lOOG, and 
lOOB is the same as that of the electro-optic device concerning the operation gestalt mentioned above, and 
inputs a picture signal. Moreover, the Hght of B color is drawn through the relay lens system 1 121 which 
consists of the incidence lens 1 122, a relay lens 1 123, and an outgoing radiation lens 1 124, in order to prevent 
the loss, since the optical path is long as compared with other R colors and G colors. 

[0092] Now, incidence of the light modulated with hght valves lOOR, lOOG, and lOOB, respectively is carried 
out to a dichroic prism 1112 from three directions. And in this dichroic prism 1112, while Ihe light of R color 
and B color is refracted at 90 degrees, the light of G color goes straight on. Therefore, after the image of each 
color is compounded, it will be projected on a color picture by the screen 1 120 with a projector lens 1114. 
[0093] In addition, since the light corresponding to each primary color of R, G, and B carries out incidence to 
light valves lOOR, lOOG, and lOOB with a dichroic mirror 1 108, as mentioned above, it is not necessary to 
prepare a color filter. Moreover, since it is projected on the transmission image of li^t valve lOOG as it is to 
being projected after reflecting the transmission image of light valves lOOR and lOOB with a dichroic mirror 
1 1 12, it has the composition of carrying out right-and-left reversal of the display image by light valves lOOR 
and lOOB to the display image by light valve lOOG. 

[0094] In addition, with each operation gestalt, the color filter is not prepared in the opposite substrate 20. 
However, the color filter of RGB may be formed in the predetermined field which counters pixel electrode 9a 
on the opposite substrate 20 with the protective coat. If it does in this way, the electro-optic device in each 
operation gestalt is applicable about the color electro-optic device of direct viewing types other than a projector, 
or a reflective mold. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] the 
opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel electrode 9a which 
counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this way, a bright electro-optic 
device is realizable by improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU 
filter which makes a RGB color using interference of light by depositing the interference layer to which the 
refractive index of many layers is different on the opposite substrate 20 again may be formed. According to this 
opposite substrate with a die clo IKKU filter, a bri^ter color electro-optic device is realizable. 
[0095] This invention is not restricted to the operation gestalt mentioned above, and can be suitably changed in 
the range which is not contrary to the sunmfiary or thought of invention which can be read in a claim and the 
whole specification, and the electro-optic device accompanied by such modification is also contained in the 
technical range of this invention. 
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>M*-'^18B£-r ■& C k tc^ 0 . M«*J17 5 (r>^iti:m. 

5 fc«fl!!!>:?-«t k , l^«cK7 5 t^m^S^ 

±izmm- ^mz^ mmt^m 1 5 (mmk\zv ^cYv-j 

::<.MS^A*i.SCk5r<, a«ST^a^3 0 O^J^fiK 
Wf, Sl^f*:]K7 5<oa®SrSftf><xl>OT, 
«it:M7 5&»<)^t-SC:k*«^|gk^'9, 

sa^a?©^^^*;^^^. ■ ' " - -- • ■ 
[ 0 05 3 ] Bi2&t;^ia3tcs^-ri diCv t-'— ^'sae a 
(4, 3^:$'^' b;fv-;U8 1 ^it\^x^m&^'^<n^W^ 
7 1 blC«i^$nTi3 0, mz^imi 1 b{4, ny^' 

l.^^f!|sJf 1 aO a *>;«mKV-xfai« l d ic«^ft<jt:: 
Sfigg^ixTV^S. ^il8«7 1 b{4. masLfvi^jafig 
^W:>^1imi 1 akH-K*»^>l^^?K«$iti>. 
[00541 i />:^fiiS3 0 0(4, a§^fig9 a*«i2a 

k«§iiWfc:SiK$ti.T. H^^tk^ni.. ^S^^fi 
jlSkLT{4, TFT3 OlrlBKrrS^ftO^^ft^S:^ 

as® 3 a(cffit&-r^;tfto^aB8M[iiss (t^^s ) 

jE«jS^fi«MO^S^T i>J:v->L.Ml6l*«20O 
Ml*I®Bi2 l(c«tif^$ixSffimfit:'t,«i:)^rv^, Wiz^ 
TfflB63tlRl 1 alCOV^-Cfc. -tOlEfi^aS^^TFTS 
OtC>ktLT»^i?SrR{3r^CkS:®(t^/iftt:, 
3 0 0k(P)»t, iBfii*^i**>^-5-OMlffl(cffi^LT 
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[00 5 5] a*«@9a(i;. tf^fl? 1 aSr^J^-TS 
ClfctCiO. r7y^'^'h*-/1^83&t/85S::frLT^, 

{±. ««^»7 0c7)H«Sffiffl!l#fi«lii:tTc7)18«g& 
t;f3fe®«R® t L'C e0^tC*D;t.T . ffl^^ 9 a T F 

7 1 aai^7 1 b i^mmt Lxmm-ttm. mmm 

i)<Mz.l,fl 0 00 nm~2 0 0 0 nmgStC;ft<T 

[0056] m2&X/M3 tCfcV>T . «$Wfe!^a*i, 
3tBB^Stl»l3S«2 0t«:<li.TV^S, TFTTP^*« 

[00 57] TFTTI/^SSl 0W±, TffiWtC^T 
a. TFT3 O^tOiE^-^'f^i:. CLW^Il 0 c vf*] 

[0 0 58] EStC^-Tiofc. TFTTW««1 0 

*«ift(t^>tfCV^^. B^fii9ati0!li.{f. I TO (In 
dium Tin Oxide) m^t'<^M^immi)'^^i>> tfc 

[0 0 5 91 2 0 tCii. -ecOikffilCjSo 

t:MlftlfMi2 1*<i6»t'c)ixT:feO. -e^OTffllfcJi. 7f 
>':/5!ia^OE)t^coiErin55a**ifiSit!tiHl*llK2 2 
(t4>iXTV^S. *r|pl«ffi2 Himif. ITOM^t'cO 

[0060] *ti6i««2 0 tcti, tS^«X{±x h 5 >f r 

$:«S<Ii:T. •Bfr3*^*0<jg5tS?rfil^-t&^fi^3O 
0S.l^7'-;5'ja6 ah^tt^^^l^^2 0±cOjg3teM 
t::J: 0 . ^4l6lS«2 0ffl!l*^^><OA»t3t**^^^^VfI««l 

a • -^ffiiiuKv-xisi* 1 b atfffi»e H w-f ymm i 



*H«Q»«2 0±<7)ii3felll4»* t ¥®«(::^T« 
aiSB 0 0 i:T-:5'Sl6 a i:*-<^^|,^3l6ScOj*]Wc^t 

[0061] ^rcoJ: 3 \,zm^^i\.fz. ®fgttfii9 a k^t 

[6i«®2 1 btmmt^^o tcieasa^^T FTTP-< 

^10 i:Ml6l»R2 0 i:<7)iatJi. ^OS^-zW*: 

x^fi. m^ms otf^m^^fih , mikm^on^ mm 
emf 2 2 fc J: om^offii*^^®^ t -& . 5 o 

>tMa**^>=fcS. TFTTU-<iiKi OS. 

lfnMWIS.20^^Kh<i^my!lX^*)'kiy^htiisb<r)^ 

[0 0 6 2] StC, B^X-^ •7^y7'fflTFT3 0<OT 
tti. Ta!«aiSJ^l 2*m(t^.<x-Cv^§. TifiilfeiSMl 
2fi. TfflOjBatffill 1 a*»/bTFT3 0*®SitfeS^2. 
«SSg<0f8l. TFTTP-^a^l 0O:^HtC?g^§tLSC: 
i:t:J:0, TFTr^-^*«l Oco^Bco5f«B#tii3<t 

FT3 OC0#'ltcO^MI:5rR&jh-r.i>Sltg?r*-f S . 
[0 0 63] ia3tCi3V^T. H«X-f -y^i^^^fflTFT 
3 0{±. LDD (Lightly Doped Drain) «Jti£r*Lt: 

1 a £Oif-i\' ^HSJ^j 1 
a' . ^Sl3ai:¥3i!«j;ilai:^&^-r^^^'-b«fe 

Mijii*-^tf*e^iBi2 , ^wm 1 a<offi«jKv->?.fs 

[0064] ^ail3 a±t3l4, «}i;^V— XffiJ^l d 

1 e-^jltl>3y^':5' b;^— /U8 3*«#'<?ra?L§n/::m 

[0065] ISl«ra^^4 l±Wi4'«J17 1 aS. 
t/7 1 hMtf^tc^i® 3 0 Oim^^hxa 0 . C:a4> 
<r)±.\,z\i^ +««7 1 aatK7 1 b/v.^'7ilti,a>'^' 

ixfz'm2m mmwiA 2 ifm^^ixx v ^ s . 
[ 0 0 6 6 ] ^mmx\t. m 1 Jiia«Mibffii4 1 

lc*fLT(4, 1 000°CcO^t)^Srfi=-3C:tfci:'5, ¥^ 
«s« 1 a^^a^ 3 a Sr««-r & U >- U 3 V)^ ( 
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Zk-izX*). ^iiRBOOfiO^ffi^jfit^tl.XM'X 
[0067] lg2Ji^e^K4 2±tCt47-'-:?«S6 aA^ 
1, 3 y rJ' ^' h *-;W8 5 *^B6&<X!tm 3 S^eiS«4 

[0068] JjUbcO J; a (c^Bfe$ix^:*^M}^»t^ iix 
(f, Ml6]a«2 0ffll*»A.TFT3 0«0^A'^^/l^i*l 

^tl6 a&lXrti^ii3tel^-0'J!tSSfi:iS3 0 0 (It 

fcr. -e<?)Sg2J!g7 3) Tisats-fifp. mu. tfttu 

Olil**^). TFT3 OOf-A'^^/I^Ml^l a' S. 

1 1 a-C3g3K^1f a (iltfc. 1S«S^i?);«r7-^ffl<or 

xm^'^h-tx-'yco^^jk^m^-t^^^izii. ffico 
[0069] mni^. *ri°i*«2 o±cDm^cr>t. a 

HZ. ^»^c7)ASt3t^> iS^*«OA 1 )l*»ii>^i.-r-:S' 
«6 a•^RIt^ib«^WlSV^l^i^^^JS*><^>^:^ll2IK 

c?Drtn, ■r^i?*)^ TFT3 otcB-r^ii^osMc. m 

^SS;St3t^ir^T FT 3 0*»<i.Jgia!BBi5rPBTT3ll3t 

[0070] ^iitcib^T^ 1 ^J^®T'<±. ^iH^m 
1 a(cS^-r§«ra8E«*^*ifc«^W/J^$ < ^ri> J: d t^iilS^ 
«g=5r?SfaiSl30 oat^T^^'rJ'MlB a3fet^tCT(Blig3tlSI 
1 al3j:0TFT3OS:5i3t-ri>::fe*«T#S,^:t. 

Bi7 2m/'mm7 l atcj: OiRJRI^^tlS. Clti^ 
COJSH, TFT3 0<7)#tt*i3eU-i?t*i'9^'(t:-rSC: 

[00711 #t*geS©^.«T'J4. *®JRJlt LTOIS 
1IS7 22il^4'iia®7 1 a{4, ^{^J^bt/csK'JS^Uny 

d^^-r-l). ^^^-;HSi^l a' T'lSiR^ixSC: 

iei!87 2&tX4'»8S7 1 a(Cj: 0^*(»iRi^*T' 

t'i.c7)-nHFl5-&-Cj)-l.. -r^i5*>. TFT^+^^;Ut3fe 



[0072] JiLhlfeBB L/^ i 0 l,zm 1 ^life}^»c^«5Ut 
^StcAtttfs TFT3 0O±*~C. T-^'H&ai: 

f^mjg5t)lcO-{?5!t S 3 0 0 i: t/i^m LT V >^ CO 
T'. C:ixf>lCi0TFT3O«±-Sl;jI3t?ni.. 

X. mtiio . 1 %mm<7)m&m^w^A i i^*»<i>=5:s 
X t . nmij^zMiz^m-^ ubi^zx'o. mui. o . 

00001—0. 00 0 00 l%SJKc7)ffitf>T^V'»^ 

Wt^>#tl., Li&'i>. ZcoXoizSmxii+'i^^xM 

ot^zMizmi^xti^m^M^m^n. seicii^mi'i- 

<0^»Sg*^ri-6r-:^«l6 a&l/SJte3 0 0$rig3t 
MtLTfflV^iSWC, TFTri/-f*«l 0±<omJi« 

mimK't-r. E.'o^<^mm^M-mi\:-t^±x\ 
nxhh, mz. ««afcaa:ir3t'C{i^:< . ■r-^'« 

6alCf{>^/S*|6] (ia2t16{^rf^) cfRfft-rmtiT 
FT3 0C0^-v^vHitt{la' tci«IJ*^p3tS:. •r-:J'ia 
6 a-C'ji7t-C# , S»«3 0 0C0*iagK^fc«>-5^:*lftl 
(02T'«*|6l) lCffl^L-rmiCTFT3 0i0f-v:*. 

[00731 :ifmmmx\,miiz . p«ji@3B3feR<o-0i/c 

-?.sfiiSi3ooj4. f-'^me&^f.^hTmiznm'^ix 

TV^S. ipi=>, 7^-^tSl6ai:f-v:^/l^J*l a' 
laWi^fiJ: §^tS?gfill3 0 OA^^lTtr-ScOT. -r 
-5'ilSl6 a i: A-tV^^ 1 a ' t (J^HCtjttS^a* 

[0 0 741 iJctc. ia4JW/f|26l:#BgLT. *SeM9^ 

mziini>wesixf%W3L\,z-:>\^^xmzmmi:Mi.h. 

JlCltC. 04<i. li^«^tt<tCfc{t-S.X-^'m6 aJt 
X/r§.mM3 0 0*»<?>^-&t&?«iO±ii|jg3t]l. MU^lC* 
«4rfS^«e<OTffl!ie3KKl l aSrt4a}Lflotfe*:LTS^ 
•rSitW^r^SH-Caf!) 0 , 05S.t/El6{4. 124 coB- 

[0075104 fc^f i 3 tc, 3|c^t£®^-eti:#H^ 
-;l/8 lXt<8 2C0J^^IC^«1S3 0 05&<^mTV> 

w^-mzm&^f\-h> (i£-t)-cciix^<^$a^3oo&i/f 

-f-:5'«a6atcJ:'5. 3tfit{W4.tT3:^h^XJt*iffi 

[0 076 1 :iZX'TFT30<^±MliZ\t. ^lixfxT)^ 
»ita3 0 0at>*x-:J'll6a***S^4fct::flR5Eb, TFT 

3 0<7)TWCU±. tS^«tciE1ff$tT^T{ilii3felSl 1 a 
*J#^EU. T«3tKl 1 ac7)mW4. ^ftlS3 0 
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[ 0 0 7 7 3 ta^o -cm 5 iZ^-tX d l/Z. ^iSfl5\3t^ 

T^^^igiea**. jg3fc®i:tT®i&f-S. fif-^T, CIO 
i ^ ^ A«3t L 1 *<T F T 3 0 ICS'J^?) CI t ^:W±X' 

(ip-ic>, ^ail3 0 0<D|g2K7 3&tif7'-:J'^6a) 

[0078] i&lf. meiZTp-j-x o tc. ^^l:^^ 

TJSSfe-rS. t^-^-C. ^<7)J:3=5r^03tL23!>JTFT3 
OlcS!i^SCli:^RSjh-C'l=S. wCl-C. TIBSM^tlKl 

1 aw, ±mizhi>i£dfem m*>. ^iii3oo<oiS2 

K7 3ai;^T-^i^6a) <J:0t-I30/h$<?Bfi!tS*t 
TV^SiO-C. M03tL2lc-&*il-l)#f*^cO^:5J'CO— SB 

sorts ^M8I3 0 0<OI*1S) lC[*]*>-:>TJitfo 

L*>L5r*i'^, ±II!JtcS>S)g3t« (HP*>. ^«il3 0 0 
£01^21^7 3^lt^r-^'«l6 a) fcTFT3 0fc«0StC 

14. 3tiHR« (fiP^^ ^*a3 0 o</)m 1 ^7 2s.tx4' 

^7 la) *«#<t-rS<OT'. C:oJ:ot;M03l£L2tC 

(Ill*>. SaSB 0 0C0SS2K7 3atf-r— ^^116 a ) 
tfOrtST-Kit^^ i: tc J: -I. rtfflKW3te L 3 RX/^MM. 

[ 0 0 7 9 3 TaOJejEBI 1 1 a CDrtBal:: fc3l£®IteS 

^isttTt <^:v^. z(7)Xdi>zmm-tiii< rmi&^mi 

1 acOrtffltc:Hai-'&^c^ASt3t^. cmtc^Bf & 

[0080] jjLhco^. ^mtmmizx o , tf t 3 
®3fettSrlSii^>^.ia^-J: OHtex^f •y^>'^^fflTFT3 

0<03^U-^'{=J:S!|t14^'fkS^ffi?iS't*^> ft^Wlcrjy 

[0081] m:.mmLrzmtmmz'it. mm^mi 0 
(om&msnim&iistsmMWiS 0 0 S: . rtsasatiKi: 
•rs:^fi£^«ffltTv>«.*^, SSSJI7 o<oB*s{a«!i 

collet > iii®^^^i^<^3»^ttoig^tie*»^>i^ 

[00821 m±S4B8 L:tlSSfeJ^«S-C-{4 . ms^z^Lfz 



ac7)TtftB (B»-h. f^smmmmscomm) i^tJtt 

|,5i--j;|S6 a^?^«l3 a.izm-ytzmHHz&^ifi^t 
|.<D1&. TFTTl^'f^l OtC«l Oc v?ra^ii: 

m 2. ^iJiiaite^iS4 1, iS2Ji^*agag4 2. is 
3®sieiSiS4 3ic:«s-Jii-5T. x-rj'fiie a^iasi 

^TFT3 0^$rffii^>iiO::i:l' J: OTffl-ftilO.SSrff o 
■CtiV-^ts m3«raffiiltil4 3^2Ji[aiteStlS4 2 
iOiBi'^S^^CMP (Chemical Mechanical Polishin 

g) mmx'mm-rizbi'ZX'o. m^^n^soG^ 
m\'^x^(> izm^'ti> zbtzx'o. '^m^&itsmt:^ 

[0083] Ml=m±ittBHL)tieteJg®T-{i. S^X-f 
•yf-y;5^fflTFT3 0t4. Sf ^ t < {4113 tC^L/S<fc 3 

i,zLDDmmi^i}K iSas^v-^^m h&x/is^ 

■fe-y MSJiSri#oT<k<'^L, ^IESI3 acO— a5A>/^^l. 

-fe;l^7T7'f>^«0TFTT'fcoTt J:V>. il7t3|s:^fe 
J^®-Ci4. H^X-f y^y^^fflTFTSOOy-hffiffi 

^>corat-2{lUUiC0ir'-h«fig$:EStTt iv^. ^co 

i o iz^^ Tj\^y- h m h u r;py- h vxtx-r f 

[00841 im2mmm) mz. :^^m<r>fH2mm 
jmiz-:»^yxm7mi:miiX.xmm-ti>. zzizmi ■■■ 
{4 . m2.mimm<,zii s . a 2 a - a ' mmi/zmm 
■t^w^<^iSiMMX'hi. iJt. m7 i,z7T(i-^2mm 
mya. m3iz^Li:immmmtmm<^m^^miz 
imm<r>mmi^t:n t . -€-(osiHH{4*B&-r s . 

[00851 07fciJV^-C. IS2|ISS}^SSOm^^ 
Br«4. T'-rJ'jaea' OSJBCtS**. «S«13 0 
0' . BI^«fifflI€ffi^«ia.2.*MJl7 la' RX/mm 
#:M7 5' *>^=5r.?)#««»7 0 ' coSmSJ: 0 4iT 

zfnzm^^y^i'y^^—'^s2' (ctor 
0. ziy^^-^hTi-^-fi^as' izx^y^^mmi i a* tis 

{=J:-S.t*lS^S:«^-r* J;3t:3tiR>iX«l 7 2*^7^- 

ov>-c(4, mi-b^^m3?:^ULxm^Ltimi^tm 

[0 08 6Hi^-5-cm2^»ciiT.tf. TFT 3 0 
iOf-v^tvP^lSl a' (4, ^(Dl.-nt^h^-rn'—Sf^b 
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[0087] (S^^t^^ScOife^li^) ia±cO J: a iz 
&^8at/H9iSr#HgLTiJiBfl-r2.. i^, USti. TF 

[0 0881 09 fc:*JV»T. TFT7U^mWLlOff>± 

wi. ->-;p« 5 2 ^-^^mizm-oxmi^^tixa o . 
5 2 ioiff-fflscoffi^tcti ,f-^'mea. t^zm^m^im 

i-ST-iJ'iaiMbEKl 0 1 atf^hgPHlKSciBE^^ 1 0 

2*<TFTru'f »Ki o<7)Haic»r>TiS{t^>iirfc 

zbizx*)^^3 a.^:mb-rh^^^mmwmi 04 
^:«o-3a(=B5gfri.2iat:j»o-cis<t'?>fi-ci^s. 
^sss 3 a ? ti^^m^wm^r^miz^ ^> v > 

fctimpST't^V^. *Jt, ■r-rJ'iaiBttlHlBl 0 IS: 
Btfe^*fS«l 0 a.cr>jR(iZm'>XmmizWiMLXiiJ: 
\.\ JHzTFTTU^mS.1 oco^l.— atcJi, Hfil^ 

1 0 a.(rmmiizmi(>tifc^^mm^^ 104 
fsi^^^j'<'fifb<rsmt<^mmi o-5timnr(>ttxv^^ . 

TFTTl^-fSMl 0kS*[pl««2 0i:c0S 
•CmMWC^iiS: t S/ctfJiOSiiW 1 0 et/fB.i'Ti^tlX 
V-^S. -et-T, 09tc*-f J: -Pt-. 08 test ^^c^/—;!^ 
tt5 2 i:{5l3'[s|ttlSPS:i^-5Ml*]ate2 0*iSISi^-;l' 
«5 2fcJ:0TFTrk-f»«l 0lC®«$*tT<.^S. 
[0 0 891^. TFTri'-^a«10±tc:(i:. CLiXii* 
OT-'-rJ-jaiEiftlsIBl 0 1 , ^miElSIlIKl 0 4mz 
iPxT, :^Sc«0-r-^'iSl6atiiit6<l-^2rmS«0^-f S 

^mS&^Sr J^JiS, L T t> A V \ 

[0 0 90] jyj:iai*»f>l29S:#BgLTittBJL7^^SI*6 
Jgffit'iS, T-^J'iaiEtillllSS 10 1 at>'*aiElllEi!lllIS& 
1 0 4i&TFTrP-fS!|Rl 0<^±KfS*tStti5 0tc. 
PHxtfTAB (Tape Aubonated bonding) S^^tCl^ 



<Ol5tt3t*«Alt^-&ffl!iat^TFTTl'>f«« 1 OCOttSSt 

(Vertically Aligned) -t— P D L C (Pol ymer Dis 
persed Liquid Crystal) ^-K^coi6fP*-K^. y- 

[00911 («^^a<^iSffl0y) laLhittBB t5t«- 

Si ro>?a;^;$'l lOOrtSPWi. 
yy^co^-^^it^h^^'y^y^— y M l O 2**15 

ifhtix^-^^. z(r>7yy:3.=i>yhi io2*»4>stajs 

ix/i^W3tJi. rtSPtcgBB^tt^>:3t5!:c055-l 106 
iiXr/2ltkcoy^:!'n^ ■y^'S.y-l 1 08t3j:-pTR 

G B <o 3 m^iz^m^ itx . =g-iifet::*tje-r ^ ^ b ^n' 

/l/noOR. 1 OOGfcitfl OOBfcr^il'pn^** 

ixs. ci^-e. 7^ b>'^;i^:/i 0 OR, looGtjiL/f 
10 0B<0«jS«. ±^L:r^^S6?g®fci^SS^;^ 

US) *>^>e^*#$nSR. G. BcoMfefl^T-eix-?ii|g 

m^ti^h<7)X'hi>> tfc. Bfeo3t(i. m<oR€i-^G 

fei:Jfc«H-«>i:, 3tSlft**Sv^co-r. -e^^S^S-B&^Jtib 
IC, AStU^-Xl 12 2, Vly-UyXl 1 2 343it/ 

aistU'yxi 1 24i!)^h^h*ji^-uyxmi 1 2 1 S: 

[00921 :5Tr 9 ^ 100 R.' T 0 0 G, 

1 0 oBizx-ox^ti^ti^m^titzmi. ^r-^ 

•y^rUXAl 1 1 2t3*^|fiI*»4>7Jtf -5). -eUT, 
<l£0^^i5^D>f .y^rUXAl 1 1 2fcrt5UT, RfetJ 
J:t/BfecO^{49 0JSlcStfrri>— G^6<03tf±iiji 

-yi 1 2 0K«, ^mv-yXl 1 14fcJ:r)r;<^9- 

[0093 1 ^tfc, ^'f h>'^VW7"10 0R, lOOGtJ 
il^l OOBtcii, ^-ii^u-i "/i^^v-l 1 0 8tcJ: 

•oT, R, G. B<r)^wi-&iznm'i>^xm-t<r> 
x\ ±^LrcXd(,zA'^-y ^jv-^im'thimit^j: 

V\ ttz. 7^ b>'^/l^:7'l OOR, lOOBfO^OfeJi: 
^^>f^'a>f «y^'5^-l 1 1 2tCj:*)RftfU/St*tftSt 

$ni)tot;*tL, h^NVt-yi ooGco^iimti-e-^o 

^tSSt$ixS<7)-C, h''<;kn OOR, 10 OB 

izxh^mi:. hJ^)vyiooGiizXi>w^mz 

[ 0 0 94 1 iSj, ^m^MTit, Mr6)««2 OIC, 
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59 afcJtiart"-l)W^fSJ^t3RGBc7);^7-7'f /U^J* 
1 a* 1 WJiB-r •& J: a tlV'f n l^^-XSrJ^^ LT t 

[0095] *5&HJ{is ±^ L-^^cHSSJ^HetcliS'bixS t 
[011 *S6BB«OSm©60^ffi<7)m^^Stc±5(tS 

[02 ] m 1 m&mmcom^^^micmfhf-i^ 
[03] m2(DA-A' mmmvh^, 

[04] milBII6Jeffit^t3(t-l.±«)fi3l£)^trF«ig3t 

■ . ■ - • 

[05104COB-B' Bf®t3iDtt-l.ii3my^3t®JR<?3 
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